Measurements are described and the results presented for the temperature and magnetic field dependence of the electrical conductivity and for the magnetic susceptibility of Zr-Ni and Zr-Cu metallic glasses doped with hydrogen. Hydrogen is found to reduce both the effective electron diffusion constant and the screening of the Coulomb interaction which leads to a decrease in the conductivity, suppression of the superconducting transition temperature, and to an enhancement of the spin susceptibility at low temperatures.
INTRODUCTION
It is now widely accepted' that the anomalous transport properties (i.e. , the negative temperature coefficient of the electrical conductivity at low temperatures and the magnetoresistivity which is a few orders of magnitude larger than the expected "normal" contribution) of highresistivity metallic glasses (usually containing a transition metal) can be well described, both qualitatively and quantitatively, with theoretical models of weak localization ' (WL) and Coulomb interaction (CI). Bergmann ' '" has argued that both WL and CI effects can be visualized as the interference of the conduction electrons scattered by impurities leading to an "echo" in the backward direction, due to WL, and to the appearance of a charge hologram, due to CI, and that inelastic scattering should suppress both anomalies.
Quantum-interference theories have been developed for free electrons and isotropical scattering in weakly disordered systems and result from perturbation expansion when (kFt) &(1. That is why their applicability to strong scattering systems (kFl -I) with more than one conduction band (i.e. , transition-metal alloys studied in this work with dominant contribution of the d electrons to the electrical conductivity and kFt -3) may be questioned. However, it has been shown' that they could be applied to alloys with more complicated conduction bands and arbitrary impurity scattering because various parameters of the models (such as inelastic, spin-orbit, and magnetic scattering times) are averaged over all electronic states. It has also been argued' that the condition kF l && 1 can be relaxed and that the higher-order terms in a perturbation expansion in (kF1) should be included only when kF/ is very near to 1. That is why, lacking exact theories for transition metals, we have interpreted our data using the WL and CI models mentioned above. Fig. 5 .
The temperature coeScient of the resistivity is negative in the temperature range investigated (2 -300 K) and increases (faster below 100 K) with hydrogen concentration. As mentioned earlier the dopant causes the resistivity to increase and the superconducting transition temperature to decrease. 
where the first term on the right-hand side is a correction due to the spin-splitting effect in the diffusion channel and the second one are the corrections in the particleparticle channel due to the orbital effect and to the spin susceptibility.
The results could not be successfully fitted above T;" Since the superconducting transition temperature decreases as hydrogen concentration increases the fit is improved on the low-temperature side, because relation (7) is valid for T)) T, . At the same time both A and B increase (Table IV) 
